Location of functional -SH groups in NADPH-cytochrome P-450 reductase from rabbit liver microsomes.
The total -SH content of purified NADPH-cytochrome P-450 reductase (NADPH: ferricytochrome oxidoreductase, EC 1.6.2.4) from rabbit liver microsomes accessible to an excess equivalent of PCMB was 7.0 +/- 0.3 mol thiol groups/mol protein. The modification of four -SH groups at low concentration of PCMB stimulated the activity of the enzyme. On the other hand, further blocking of -SH groups (6-7 mol -SH groups/Mol protein) with an excess amount of PCMB completely inhibited cytochrome c (or DCPI) reductase activity. The fluorescence quenching of the flavin was rapidly removed by binding of PCMB to a fifth and sixth -SH group during a gradual titration. Kinetic and fluorimetric analyses confirmed the suggestion that these two -SH groups essential for catalytic function were partly protected by NADP+ or 2'-AMP against the reaction with PCMB. Excess PCMB begins to compete with the ligand preincubated with the enzyme. The spectral perturbation on the addition of approx. 6-7 equiv. PCMB/mol enzyme is accompanied by a slight blue shift of the absorbance maximum at 380 nm, with the appearance of a pronounced shoulder at 475 nm. In contrast to the native enzyme, 3-electron-reduced semiquinone form of PCMB-treated enzyme showed the same absorption spectrum as 1-electron-reduced semiquinone which has an absorption maximum at 585 nm with a broad shoulder around 635 nm. An inhibitory effect may be attributable to the fact that NADPH is less accessible to the FAD binding site as well as the pyridine nucleotide binding site, since the rate of FAD reduction becomes extremely slow after complete modification.